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the concentrations of the atoms in the x- y- and z-positions (Fig. 1), the 


following holds: ee G +O 46, (1). co denotes the total concentration. 


In the state of equilibrium, these quantities are functions of the deforma- 
tion and temperature, in the non-equilibrium state they are independent 
variables satisfying (1). The free energy of the unit volume of a weak 
solution in equilibrium is known to be 


F 2 F, + &TNgcln (c/e) rs ob + ACO, (2) 


Here, F, denotes the free energy of the pure solvent, ktN cln(c/e), the 


free energy due to the rearrangement of identical particles of the 
dissolved substance, w and @ characterize the interaction of the dissolved 
particles and their interaction with the particles of the solvent. Ny is 


the number of dissolved partioles per unit volume. Fy: y and @ are functions 


of the deformation tensor and of tzmperature. The non-equilibrium free 
energy Fy. for a single crystal has the form 
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Fy F rt RTNo [ce in (ec/e) + cy In (Cy/e) 4+- Ce In (Cafe) + Cardy + Cythe + Cato (a) 
Be eas + Wec5 a + Y/ecttbss + CxyPrs + CLsPis + Cys Pes. 


for which form 


Fy = /, Cu (eh, + hy + et) + Cas (8rx8yy + Bes822 + Byy2:3) + 
sou (85y + bts + 82) + Oh + Ancey + 
A+ AT No {cx \n (cs/e) + cy in (cy/e) +- cz In (cy/e)] + 
t As (Cxtxx + Cy2yy + 6x22) +1) (c + 3 +c 2) Day 4- Serato Cyl2) Pre, (3) 


oe ee is invariant with respect to the betating by a multiple | 
of n/2. ubsequently, for the non-equilibrium f 2 - 
eryatal the expression pea ee ‘9 aie 
Faye le Keir +p (ery + ey +e — Vs A) + 
+ ATN, [cz In (c; /e) ny ¢, In (cy /e) ey ln (ci/e)] e 
+ (By + By 811) ¢ + Bs (cy Sex + % tw + Cen) + Yak (3 -+-cp +¢;') + 
+B (Ce Cy + Ce C346, c2), (4) 
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is obtained. Here, K denotes the modulus of compression and yp the 
shearing modulus. The constants B, and Wo? Aye Ags Way) Wyo are experi- 
mentally determined. If Gh, oy and o. denote the equilibrium values of 
Cis Oy and Ons determined from the equation aFk/de, = 0, equation 
Cy = OC, Cy = Be, Ce = C3 
1 


a T ++ exp {o (8..— CPA) esr) [ole,—e,.)1 ; 


4 : 
B= 1+exp {o(¢,y—e)) + explo, —s,) . 
O= da 4 
ITN, * 
is obtained from (3) and (1). The strain in a single crystal under tensile 


stresa is also found from (3): 


/ 
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aF, 
= oer, _ Crs 77) + (Cy — Cys) Cre + Axe + Aes = 


1+ Cis 


: C. 2C 
Fas oreomee (65 


2c! 


° 


The following is obtained for the relaxation-elasticity modulus: 


* Og, Cu+2Cy da 
Broo ay Ew +a CEC Beas” 0 
- 2 -1 
where F199 = C,, - 2c45(C,, + C45) - From (7) and (5( it may be secu 


that the relaxation modulus decreases with increasing concentration and 
increases with increasing strain, thus, epproaching its maximum E,00° 


Thus, a strong dependence between E109 and the concentration occurs, e.g., 
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Bea is reduced in a-iron at 0.01 wt% carbon by 4.5 %. The function 


between modulus of elasticity and concentration at tensile stress in the 
direction x is due to the transition of the carbon atoms from the y- and 
Z-positions into x-positions, which causes a further elongation in the 
direction x. This becomes obvious by the reduction of the modulus of 
elasticity. At quick deformation, when the carbon atoms have no 
opportunity of changing their positions, the modulus of elasticity is 
independent of concentration. The modulus of universal compression is 
independent of ooncentration, since at univercal compression, the x=, yu, 
and z-positions do change in the same sense. In polycrystalline material, 
usually the conditions 


| @ (@z2 — 7/3 en) |<<, | © (egy —"/s eur) | <1, | (22 "fp €11) | <1. (B) 


are satisfied. Thus, it is possible to determine the free energy of a 
polycrystal in equilibrium state from (4) end (5): 


F,, = 1/5 Ke}, -+- (1s — B3c/6ATN,) (etn — */s 8%) -FAT Noe In(c/e)+- 
+ (By — AT Ng In 3) c + (By + 3/38) cer + (Bs + Be) ct, (8) 
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It follows herefrom that the redistribution of the atoms entails in this” 
case a reduction of the modulus of shear while the compression modulus 
is practically independent of concentration. It is briefly indicated 
(Ref. 4 being mentioned (L. D. Landau, E. M. Lifshits, Mekhanika 
sploshnykh sred, 1953)) that the concentration increases in proportion 


with 1/r® on approaching a spherioal inclueion. There.are 3 figures 
and 4 references: 2 Soviet-bloo and 2 non-Soviet-bloa. 


ASSOCIATION: Institut metallofiziki Tsentral'nogo nauchno-issledovatel'skogo 
; instituta chernoy metallurgii im. I. P. Bardina (Institute 
of Metal Physics of the Central Scientific Research 
Institute of Iron Metallurgy imeni I. P. Bardin) 


PRESENTED: January 3, 1961, by.G. V. Kurdyumov, Academician 
SUBMITTED: December 27, 1960 
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FASTOV, NoSe 


High-temperature branch of the internal friction background. Dokl. 
AN SSSR 138 no.5:1069-1072 Je ‘61. (MIRA 14:6) 


le Institut metallovedeniya 1 fiziki metallov TSentral'nogo nauchno= 
4ssledovatel'skogo instituta chernoy metallurgii im. I.P.Bardina. 
Predstavleno akademikow.¢.V.Kurdyumovym. 

(Deformations (Mechanics)) (Torsion). (Friction) 
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__FASTOY, N.S., kand.fiziko-matematicheakikh nauk 


Thermodynamics of irreversible processes of deformation and its 

appiication to viscous flow in solids. Probl.metalloved.i fiz. 

mt. no.73117-133 '62. (MIRA 15:5) 
(Creep of metals) | (Internal friction) 
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FASTOV, NwSe, kand.fiziko~matematicheskikh nauk 


Some peculiarities of the thermodynamics of deformed solid 
solutions. Probl.metalloved.i fiz.met. no0e72134-155 '62. 


(MIRA 15:5) 
(Intermetallic compounds—-Thermal properties) (Diffusion) 
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SOURCE: Ref. zh. Fizika, Abs. 88270 


' AUTHOR: _Fastov, 1 


NOE en. 
' TITLE: Viscous erty equastons at high stresses 


CITED SGURCE: Sb. aatabeate: yavleniya v met. i splavakh. M. 
Gudclaicmis 1963, 3£=<32 


<DOPT = DAGS: stires gi vinous. f friction, yrehear stress 
“relaxation cima: Bie aor 


PRANSLATION: “tt ts proposed that at a , ebtistent: stress 6. , the medium: 


hehaves like a Maxwellian body. Recognizing that in oe dance 
pe -“s microscopic theory of stationary creep its velocity is 


y 


~ tT Fite by a hyperbolic-eine re.atr te ore lamat on 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412430011-5" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000412430011-5 


AIS HRS ERAN 


L 1.9887-65 
ACCESSION MR: AR4046543 


| tame tT Of yy is. determined. as . % 4 .—cr¥gE 
i 8 


aeeemS Serene 
+ = Qua einh(ys,,/kT) 


ik -- shear modulus, T -- absolute temperature, k -- Boltzirann 
Sonevane and A, y 7-7 parameters of the material. N. Malinin. 
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